We describe a fast, simple and sensitive micro titer scale competitive ELISA for the determination of urinary albumin. All reagents are commercially available. In the standard procedure, a minimum concentration of 0·8 mg albumin/L can be measured, although, applying another dilution, 0·04 mg/L can be detected. Within-batch coefficient of variation was 6·9% and 5·6% (at 1: 20 and 1:50 dilution, respectively); between-batch variation was 8·6% and 5·6% respectively.
The need for an albumin test in urine, far more sensitive than the conventional dip-stick is increasing. The routinely performed radial immunodiffusion (RID) test is not sensitive enough to measure concentrations below 6 mg albumin/L urine. We routinely used the RID method described by Watts et al,' until it became clear that we failed to measure albumin concentrations below 6 mg/L as may occur when diuresis is stimulated by drinking a large volume ofliquid or in cases of hyperfiltration in insulin-dependent diabetes mellitus (lDDM).
We tried the competitive immunoenzyme assay as described by Torffvit and Wieslander;" however, a pilot study pointed to a high non-specific binding, resulting in unreliable and poorly reproducible results.
To overcome this and to avoid possible crossreactivity between human and bovine serum albumin, we tried another bulk protein, casein in the diluent/washing solution, as suggested by Kramer Tween 20 polyoxyethylene (20) sorbitan monolaurate was from Brocacef BV (Maarssen, The Netherlands). Rabbit anti-human albumin immunoglobulins (A 001) and peroxidase conjugated swine anti-rabbit immunoglobulins (P 217) were obtained from DAKO (Copenhagen, Denmark).
Coating buffer was 10·5 giL NaHCO) (0,125 mol/L) adjusted to pH 9·6 with 35·75 giL Na2COJ.IOH20.
Washing solution/diluent was prepared by adding 2·5 g casein and 0·30 mL Tween 20 to a 1:20 dilution of stock 0·20 rnol/L sodium phosphate 2·74 mol/L NaCI solution pH 7·2.
Substrate solution was prepared using 40 mL phosphate-citric acid buffer of pH 5·5 (0,01 M Na2HP04.12H20, adjusted to pH 5·5 with 0·01 M citric acid) in which 30 mg o-phenylenediamine was dissolved and 90 J1L H202 (10%) added.
STANDARDS
Standards in the range of 0,02-1, 32 mg/L were prepared with diluent from the protein standard serum LC-V. different runs using the same dilutions. The results are shown in Table I .
COMPARISONS
The test compared well with the commercial Immunotech albumin test: our test = 0·14 + 1·13 (Immunotech), with a correlation coefficient of r = 0·98 (n = 20). Applying higher dilutions, to samples with an albumin concentration detectable in the Beckman Array (albumin> 6 mg/L), a good correlation was found with the data obtained nephelometrically: our test-= 5·19 +0'98(Beckman Array), with r=0'98 (n=20 Albumin (mg/L) COMPARISONS To compare the assay we developed with proven and reliable methods, we analysed the albumin content of 20 urine samples with the micro albumin ELISA kit from Immunotech A/S, Denmark; samples were also analysed nephelometrically with a Beckman Array nephelometer.
10 min at 3700g at room temperature and diluted I :20 and 1: 50 with diluent.
Results

ASSA Y PROCEDURE
The microwell plates were coated with purified human albumin (200 ilL of a solution of 0·1 mg/L albumin in coating buffer). The plates were left covered overnight at 4°C. After removal of the liquid the plates were washed twice for five minutes with diluent (250 ilL in each well). Thereafter the plates were incubated for 30 min at 20 0 e with fresh diluent. After incubation the liquid was drained off. Standard solutions, samples and diluent (for the blank) were pipetted into the wells in duplicate (80 ilL). Rabbit immunoglobulins to human albumin were diluted with diluent I: 10000. Peroxidaseconjugated swine anti-rabbit immunoglobulins were diluted I: 1000. Just before the assay, a working solution was prepared by mixing the antiserum and the conjugate 2: 1. Into each well 120 ilL was pipetted and after mixing the plate is incubated for 3 hat 20°e. The wells were washed three times (5 min with 250 ilL diluent). To each well 200 ilL substrate solution was added and incubated for 30 min at 20 0 e in the dark. The reaction was then stopped with 50 ilL sulphuric acid (4 N).
The absorbance of each well was measured at 492 nm, and the results read from a standard curve.
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STANDARD CURVE
A typical standard curve is depicted in Fig. I . This curve is approximately linear over the range 0·04 to 0·3 mg/L. In the standard procedure, diluting each urine 20 times, the lower limit of detection is 0·8 rng/L; this corresponds with 0·0032 Ilg human albumin per well.
PRECISION
The within-batch precisron was measured by analysis of urine samples 26 times at I: 20 and I: 50 dilution. The between-batch precision was measured by analysis of urine samples in 21
Discussion
The test, described here, is easy and simple to perform and entails a short hands-on time. AlI reagents are commercially available, and in comparison to the commercial test kits, a 10-to 20-fold cost saving is achieved. By diluting the urine samples, the influence of other urine components and pH is minimised by the buffering capacity of the casein-containing buffer. In our experience, more than 95% of urine samples can be analysed for albumin when simultaneously tested in the standard dilutions 1:20 and 1: 50 as at least one of the diluted samples can be read from the linear range of the standard curve. The precision of the method is comparable with that which can be achieved with other methods.s" The agreement between our method and the commercially available assays is good. The Immunotech ELISA has a lower detection limit of 0·04 mgjL, while the sensitivity of the nephelometric method is 6 mgjL. With our method it is possible to measure concentrations of 0·8 mgjL, using dilution of I :20. The detection limit can be reduced, by use of lower dilutions, (e.g. I: 10 or I :5) and this may improve the sensitivity of the test though at the cost of susceptibility to influence by the pH of urine and other matrix effects which may give unreliable results.
